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Effectiveness of weight management interventions for adults 
delivered in primary care: systematic review and meta-analysis 
of randomised controlled trials
Claire D Madigan,1 Henrietta E Graham,1 Elizabeth Sturgiss,2 Victoria E Kettle,1 Kajal Gokal,1 
Greg Biddle,1 Gemma M J Taylor,3 Amanda J Daley1

AbstrAct
Objective
To examine the effectiveness of behavioural weight 
management interventions for adults with obesity 
delivered in primary care.
Design
Systematic review and meta-analysis of randomised 
controlled trials.
eligibility criteria fOr selectiOn Of stuDies
Randomised controlled trials of behavioural weight 
management interventions for adults with a body 
mass index ≥25 delivered in primary care compared 
with no treatment, attention control, or minimal 
intervention and weight change at ≥12 months  
follow-up.
Data sOurces
Trials from a previous systematic review were 
extracted and the search completed using the 
Cochrane Central Register of Controlled Trials, 
Medline, PubMed, and PsychINFO from 1 January 
2018 to 19 August 2021.
Data extractiOn anD synthesis
Two reviewers independently identified eligible 
studies, extracted data, and assessed risk of bias 
using the Cochrane risk of bias tool. Meta-analyses 
were conducted with random effects models, and a 
pooled mean difference for both weight (kg) and waist 
circumference (cm) were calculated.

Main OutcOMe Measures
Primary outcome was weight change from baseline 
to 12 months. Secondary outcome was weight 
change from baseline to ≥24 months. Change in waist 
circumference was assessed at 12 months.
results
34 trials were included: 14 were additional, from a 
previous review. 27 trials (n=8000) were included 
in the primary outcome of weight change at 12 
month follow-up. The mean difference between the 
intervention and comparator groups at 12 months 
was −2.3 kg (95% confidence interval −3.0 to −1.6 kg, 
I2=88%, P<0.001), favouring the intervention group. At 
≥24 months (13 trials, n=5011) the mean difference in 
weight change was −1.8 kg (−2.8 to −0.8 kg, I2=88%, 
P<0.001) favouring the intervention. The mean 
difference in waist circumference (18 trials, n=5288) 
was −2.5 cm (−3.2 to −1.8 cm, I2=69%, P<0.001) in 
favour of the intervention at 12 months.
cOnclusiOns
Behavioural weight management interventions for 
adults with obesity delivered in primary care are 
effective for weight loss and could be offered to 
members of the public.
systeMatic review registratiOn
PROSPERO CRD42021275529.

Introduction
Obesity is associated with an increased risk of diseases 
such as cancer, type 2 diabetes, and heart disease, 
leading to early mortality.1-3 More recently, obesity 
is a risk factor for worse outcomes with covid-19.4  5 
Because of this increased risk, health agencies and 
governments worldwide are focused on finding 
effective ways to help people lose weight.6

Primary care is an ideal setting for delivering weight 
management services, and international guidelines 
recommend that doctors should opportunistically screen 
and encourage patients to lose weight.7 8 On average, 
most people consult a primary care doctor four times 
yearly, providing opportunities for weight management 
interventions.9 10 A systematic review of randomised 
controlled trials by LeBlanc et al identified behavioural 
interventions that could potentially be delivered in 
primary care, or involved referral of patients by primary 
care professionals, were effective for weight loss at 12-
18 months follow-up (−2.4 kg, 95% confidence interval 
−2.9 to−1.9 kg).11 However, this review included trials 
with interventions that the review authors considered 
directly transferrable to primary care, but not all 
interventions involved primary care practitioners. 
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WhAt Is AlreAdy knoWn on thIs topIc
Referral by primary care to behavioural weight management programmes is 
effective, but the effectiveness of weight management interventions delivered by 
primary care is not known
Systematic reviews have provided evidence for weight management 
interventions, but the latest review of primary care delivered interventions was 
published in 2014
Factors such as intensity and delivery mechanisms have not been investigated 
and could influence the effectiveness of weight management interventions 
delivered by primary care

WhAt thIs study Adds
Weight management interventions delivered by primary care are effective and 
can help patients to better manage their weight
At least 12 contacts (telephone or face to face) are needed to deliver weight 
management programmes in primary care
Some evidence suggests that weight loss after weight management interventions 
delivered by non-medical practitioners in primary care (often endorsed and 
supervised by doctors) is similar to that delivered by clinician led programmes
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The review included interventions that were entirely 
delivered by university research employees, meaning 
implementation of these interventions might differ if 
offered in primary care, as has been the case in other 
implementation research of weight management 
interventions, where effects were smaller.12 As many 
similar trials have been published after this review, an 
updated review would be useful to guide health policy.

We examined the effectiveness of weight loss 
interventions delivered in primary care on measures of 
body composition (weight and waist circumference). 
We also identified characteristics of effective weight 
management programmes for policy makers to consider.

Methods
This systematic review was registered on PROSPERO 
and is reported according to the preferred reporting 
items for systematic reviews and meta-analyses 
(PRISMA) statement.13 14

eligibility criteria
We considered studies to be eligible for inclusion if they 
were randomised controlled trials, comprised adult 
participants (≥18 years), and evaluated behavioural 
weight management interventions delivered in primary 
care that focused on weight loss. A primary care setting 
was broadly defined as the first point of contact with 
the healthcare system, providing accessible, continued, 
comprehensive, and coordinated care, focused on long 
term health.15 Delivery in primary care was defined as the 
majority of the intervention being delivered by medical 
and non-medical clinicians within the primary care 
setting. Table 1 lists the inclusion and exclusion criteria.

searches
We extracted studies from the systematic review by 
LeBlanc et al that met our inclusion criteria.11 We 

also searched the exclusions in this review because 
the researchers excluded interventions specifically 
for diabetes management, low quality trials, and only 
included studies from an Organisation for Economic 
Co-operation and Development country, limiting the 
scope of the findings.

We searched for studies in the Cochrane Central 
Register of Controlled Trials, Medline, PubMed, and 
PsychINFO from 1 January 2018 to 19 August 2021 
(see supplementary file 1). Reference lists of previous 
reviews16-21 and included trials were hand searched.

Data extraction
Results were uploaded to Covidence,22 a software 
platform used for screening, and duplicates removed. 
Two independent reviewers screened study titles, 
abstracts, and full texts. Disagreements were discussed 
and resolved by a third reviewer. All decisions were 
recorded in Covidence, and reviewers were blinded 
to each other’s decisions. Covidence calculates 
proportionate agreement as a measure of inter-rater 
reliability, and data are reported separately by title 
or abstract screening and full text screening. One 
reviewer extracted data on study characteristics (see 
supplementary table 1) and two authors independently 
extracted data on weight outcomes. We contacted 
the authors of four included trials (from the updated 
search) for further information.23-26

Outcomes, summary measures, and synthesis of 
results
The primary outcome was weight change from 
baseline to 12 months. Secondary outcomes were 
weight change from baseline to ≥24 months and from 
baseline to last follow-up (to include as many trials as 
possible), and waist circumference from baseline to 12 
months. Supplementary file 2 details the prespecified 

table 1 | study inclusion and exclusion criteria
inclusion criteria exclusion criteria

Study aim Weight loss Primary prevention of overweight or obesity; treatment of cardiovascular 
disease; treatment of cancer

Population Adults aged ≥18 years who were candidates for weight loss interventions 
and were selected based on a body mass index (BMI) higher than normal 
range (≥25) or other weight related measure (eg, waist circumference)

Studies limited to populations not selected based on a weight related 
measure (ie, BMI, waist circumference, weight); adults with a known 
chronic disease not generalisable to the primary care population (eg, 
eating disorder, cancer, chronic kidney disease, severe mental disorder, 
cognitive impairment); children and adolescents; parents (if intended 
behaviour change was for offspring); pregnant women

Setting Studies conducted in primary care and delivered by a staff member of the 
primary care health team within the practice (primary care was defined as 
the first point of contact, based in the community, and could offer ongoing 
and comprehensive healthcare)

Interventions Behavioural interventions focusing on weight loss; interventions could 
be delivered face to face or by telephone, print materials, or technology, 
and could be delivered individually or in groups. Interventions could be 
delivered by numerous potential healthcare professionals, including but 
not limited to doctors, nurses, exercise specialists, dietitians, nutritionists, 
health coaches, and behavioural health specialists; but they had to be 
employed by, and delivered within, primary care

Complementary and alternative treatments; surgical and drug treatment; 
dietary supplements intended for weight loss

Comparisons No treatment (eg, wait list control, usual care); attention control (eg, similar 
format and intensity to intervention but different content area (eg, focusing 
on other behaviour)); minimal intervention comparable to usual care 
(including use of generic printed or electronic communications)

Active comparators without a control (as defined in inclusion criteria)

Outcomes Weight outcomes: measured weight (eg, kilograms, pounds)
Timing of outcome 
assessment

≥12 months after start of intervention or baseline assessment
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subgroup analysis that we were unable to complete. 
The prespecified subgroup analyses that could be 
completed were type of healthcare professional who 
delivered the intervention, country, intensity of the 
intervention, and risk of bias rating.

Healthcare professional delivering intervention—
From the data we were able to compare subgroups by 
type of healthcare professional: nurses,24 26-28 general 
practitioners,23 29-31 and non-medical practitioners (eg, 
health coaches).32-39 Some of the interventions delivered 
by non-medical practitioners were supported, but not 
predominantly delivered, by GPs. Other interventions 
were delivered by a combination of several different 
practitioners—for example, it was not possible to 
determine whether a nurse or dietitian delivered the 
intervention. In the subgroup analysis of practitioner 
delivery, we refer to this group as “other.”

Country—We explored the effectiveness of 
interventions by country. Only countries with three or 
more trials were included in subgroup analyses (United 
Kingdom, United States, and Spain).

Intensity of interventions—As the median number 
of contacts was 12, we categorised intervention 
groups according to whether ≤11 or ≥12 contacts were 
required.

Risk of bias rating—Studies were classified as being 
at low, unclear, and high risk of bias. Risk of bias was 
explored as a potential influence on the results.

Meta-analyses
Meta-analyses were conducted using Review Manager 
5.4.40 As we expected the treatment effects to differ 
because of the diversity of intervention components 
and comparator conditions, we used random effects 

Previous trials Identification of new trials

Reports excluded
Setting
Study design
Outcome
Duplication
Comparator
Protocol
Intervention
Not selected on weight measure

24
13
12

9
9
6
4
2

Studies included in previous review
111

Records identified (20 331 as studies)*

Studies identified from other reviews
Duplicate records removed before screening

Studies Included

Total trials included in review (publications from 34 trials)

9

Studies included in previous
review that met inclusion criteria

Studies identified from other
reviews that met inclusion criteria

1

21

22

8722

Records excluded
11 512

Reports not retrieved (conference
abstracts with no full texts available)

20 333

Records screened
11 609

Reports sought for retrieval

4

97

Reports assessed for eligibility
93

New studies included in review
14

36

79

fig 1 | studies included in systematic review of effectiveness of behavioural weight management interventions in primary care. *studies were 
merged in covidence if they were from same trial
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models. A pooled mean difference was calculated 
for each analysis, and variance in heterogeneity 
between studies was compared using the I2 and τ2 
statistics. We generated funnel plots to evaluate small 
study effects. If more than two intervention groups 
existed, we divided the number of participants in 
the comparator group by the number of intervention 
groups and analysed each individually. Nine trials 
were cluster randomised controlled trials. The trials 
had adjusted their results for clustering, or adjustment 
had been made in the previous systematic review by 
LeBlanc et al.11 One trial did not report change in 
weight by group.26 We calculated the mean weight 
change and standard deviation using a standard 

formula, which imputes a correlation for the baseline 
and follow-up weights.41  42 In a non-prespecified 
analysis, we conducted univariate and multivariable 
metaregression (in Stata) using a random effects 
model to examine the association between number of 
sessions and type of interventionalist on study effect 
estimates.

risk of bias
Two authors independently assessed the risk of 
bias using the Cochrane risk of bias tool v2.43 For 
incomplete outcome data we defined a high risk of bias 
as ≥20% attrition. Disagreements were resolved by 
discussion or consultation with a third author.

  Appel 2011 (in person)

  Appel 2011 (remote)

  Baer 2020

  Beeken 2017

  Bennett 2018

  Carrington 2021

  Christian 2008

  Christian 2011

  Conroy 2014

  Delahanty 2020

  Delahanty 2020 (in person)

  Huseinovic 2018

  Jolly 2011

  Katzmarzyk 2020

  Kumanyika 2012

  Lean 2018

  Little 2017

  Logue 2005

  Martin 2008

  Nanchahal 2012

  Phelan 2017

  Rodriguez-Cristobal 2017

  Ross 2012

  Taheri 2020

  Tarraga Marcos 2018 (intensive)

  Tarraga Marcoss 2018 (less intensive)

  Tsai 2009

  Wadden 2011

  Welzel 2021

  Yardley 2014 (basic)

  Yardley 2014 (regular)

Total (95% CI)

Test for heterogeneity: τ2=3.38; χ2=249.29, df=30, P<0.001; I2=88%

Test for overall effect: Z=6.23, P<0.001

-4.30 (-6.24 to -2.36)

-4.60 (-6.55 to -2.65)

-1.90 (-2.98 to -0.82)

-0.10 (-1.31 to 1.11)

-3.90 (-5.16 to -2.64)

-0.50 (-1.61 to 0.61)

-1.60 (-4.15 to 0.95)

-1.60 (-2.73 to -0.47)

0.00 (-2.32 to 2.32)

-2.50 (-4.70 to -0.30)

-2.40 (-4.48 to -0.32)

-3.70 (-6.26 to -1.14)

-0.25 (-1.80 to 1.30)

-6.20 (-7.75 to -4.65)

-1.00 (-2.33 to 0.33)

-9.00 (-10.47 to -7.53)

-1.20 (-2.74 to 0.34)

-0.50 (-1.00 to 0.00)

-1.2 (-2.42 to 0.02)

-1.10 (-2.50 to 0.30)

-2.30 (-3.47 to -1.13)

-0.50 (-1.30 to 0.30)

-1.50 (-2.47 to -0.53)

-8.00 (-10.52 to -5.48)

-3.90 (-5.18 to -2.62)

-2.60 (-3.86 to -1.34)

-1.20 (-3.55 to 1.15)

-1.10 (-2.76 to 0.56)

0.00 (-3.63 to 3.63)

-2.30 (-4.93 to 0.33)

-0.50 (-3.18 to 2.18)

-2.29 (-3.00 to -1.57)

-10 -5 5 100

Study (level of support)

Favours
intervention

Favours
control

Mean difference
(95% CI)

Mean difference
(95% CI)

-5.4

-5.7

-3.1

-2.4

-4.0

-0.9

-0.2

-1.5

-1.4

-4.6

-4.5

-9.3

0.83

-7.2

-1.6

-10.0

-3.8

-1.4

-1.4

-2.4

-3.2

-1.8

-2.4

-12.0

-5.6

-4.3

-2.3

-3.4

-2.9

-4.3

-2.5

Mean
weight
change

(kg)

7.7

7.8

5.3

5.5

5.9

4.3

10.9

5.3

6.8

6.3

5.5

4.8

5.2

11.9

5.1

8.0

7.4

3.2

3.7

5.5

5.7

6.7

5.4

9.5

2.2

1.9

4.2

6.9

8.3

6.2

6.5

SD of
change 

123

124

298

143

170

126

141

133

46

70

69

44

70

452

89

137

221

329

68

103

174

283

249

70

60

61

22

131

52

44

47

4149

No of
participants

3.10

3.10

3.60

3.60

3.50

3.60

2.60

3.60

2.80

2.90

3.00

2.60

3.40

3.40

3.50

3.40

3.40

3.90

3.60

3.40

3.60

3.80

3.70

2.70

3.50

3.50

2.80

3.30

2.00

2.60

2.60

100.00

Weight
(%)

Intervention
No of

participants

-1.1

-1.1

-1.2

-2.3

-0.1

-0.4

1.4

0.1

-1.4

-2.1

-2.1

-5.6

1.1

-1.0

-0.6

-1.0

-2.6

-0.9

-0.2

-1.3

-0.9

-1.3

-0.9

-4.0

-1.7

-1.7

-1.1

-2.3

-2.9

-2.0

-2.0

Mean
weight
change

(kg)

5.2

5.2

8.3

5.0

5.9

4.6

10.6

4.0

3.8

4.7

4.7

7.3

4.9

10.4

4.1

3.7

9.2

3.4

3.6

5.0

5.7

1.7

5.6

5.3

3.1

3.1

4.0

6.8

11.5

4.5

4.5

SD of
change 

54

54

326

149

167

122

132

130

36

32

32

45

100

351

98

148

227

336

69

114

193

302

241

77

28

27

25

130

63

22

21

 3851

Comparator

fig 2 | Mean difference in weight at 12 months by weight management programme in primary care (intervention) or no treatment, different content, 
or minimal intervention (control). sD=standard deviation
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Patient and public involvement
The study idea was discussed with patients and 
members of the public. They were not, however, 
included in discussions about the design or conduct of 
the study.

results
The search identified 11 609 unique study titles 
or abstracts after duplicates were removed (fig 1). 
After screening, 97 full text articles were assessed 
for eligibility. The proportionate agreement ranged 
from 0.94 to 1.0 for screening of titles or abstracts 
and was 0.84 for full text screening. Fourteen new 
trials met the inclusion criteria. Twenty one studies 
from the review by LeBlanc et al met our eligibility 
criteria and one study from another systematic review 
was considered eligible and included.44 Some studies 
had follow-up studies (ie, two publications) that were 
found in both the second and the first search; hence 
the total number of trials was 34 and not 36. Of the 
34 trials, 27 (n=8000 participants) were included 
in the primary outcome meta-analysis of weight 
change from baseline to 12 months, 13 (n=5011) in 
the secondary outcome from baseline to ≥24 months, 
and 30 (n=8938) in the secondary outcome for weight 

change from baseline to last follow-up. Baseline 
weight was accounted for in 18 of these trials, but in 
1424 26 29 30-32 44-51 it was unclear or the trials did not 
consider baseline weight. Eighteen trials (n=5288) 
were included in the analysis of change in waist 
circumference at 12 months.

study characteristics
Included trials (see supplementary table 1) 
were  individual randomised controlled trials 
(n=25)24-29 32-35 38 39 41 44 45-47 50-56 59 or cluster 
randomised controlled trials (n=9).23 30 31 36 37 48 49 57 58 
Most were conducted in the US (n=14),29-37 45 48 51 54 55 
UK (n=7),27 28 38 41 47 57 58 and Spain (n=4).25 44 46 49 The 
median number of participants was 276 (range 50-
864).

Four trials included only women (average 65.9% 
of women).31 48 51 59 The mean BMI at baseline was 
35.2 (SD 4.2) and mean age was 48 (SD 9.7) years. 
The interventions lasted between one session (with 
participants subsequently following the programme 
unassisted for three months) and several sessions 
over three years (median 12 months). The follow-up 
period ranged from 12 months to three years (median 
12 months). Most trials excluded participants who 

  Appel 2011 (in person)

  Appel 2011 (remote)

  Beeken 2017

  Bennett 2018

  Cai 2019

  Carrington 2021

  Christian 2008

  Christian 2011

  Conroy 2014

  Gomez-Hueglas 2015

  Huseinovic 2018

  Katzmarzyk 2020

  Kumanyika 2012

  Nanchahal 2012

  Phelan 2017

  Ross 2012

  Taheri 2020

  Tarraga Marcos 2018 (intensive)

  Tarraga Marcoss 2018 (less intensive)

  Tsai 2009

Total (95% CI)

Test for heterogeneity: τ2=1.73; χ2=60.78, df=19, P<0.001; I2=69%

Test for overall effect: Z=6.59, P<0.001

-2.90 (-5.39 to -0.41)

-3.30 (-5.91 to -0.69)

-0.40 (-2.17 to 1.37)

-3.50 (-4.90 to -2.10)

-3.73 (-4.63 to -2.83)

-0.90 (-2.51 to 0.71)

-1.30 (-2.90 to 0.30)

-3.70 (-6.98 to -0.42)

1.60 (-1.89 to 5.09)

-2.40 (-3.66 to -1.14)

-1.60 (-4.16 to 0.96)

-5.10 (-6.57 to -3.63)

-1.80 (-4.38 to 0.78)

-1.90 (-3.83 to 0.03)

-2.80 (-4.20 to -1.40)

-1.10 (-2.21 to 0.01)

-7.40 (-10.06 to -4.74)

-2.90 (-5.20 to -0.60)

-2.80 (-5.22 to -0.38)

0.50 (-4.11 to 5.11)

-2.49 (-3.22 to -1.75)

-10 -5 5 100

Study (level of support)

Favours
intervention

Favours
control

Mean difference
(95% CI)

Mean difference
(95% CI)

-6.3

-6.7

-2.7

-2.9

-3.8

-3.6

-1.8

-2.2

-1.6

-0.3

-7.5

-4.4

-2.5

-3.4

-4.0

-0.9

-11.4

-3.6

-3.5

-0.3

Mean
waist

circum-
ference
change

(cm)

8.7

9.8

7.6

6.6

5.7

6.2

7.0

12.1

6.3

6.0

7.1

10.8

10.6

8.1

6.7

6.3

9.9

4.7

5.4

8.5

119

119

155

170

214

127

141

133

37

230

54

452

124

100

174

249

69

60

61

22

2810

No of
participants

4.30

4.10

5.60

6.40

7.30

5.90

5.90

3.10

2.90

6.60

4.10

6.20

4.10

5.30

6.30

6.90

4.00

4.60

4.40

2.00

100.00

Weight
(%)

Intervention
No of

participants

-3.4

-3.4

-2.3

0.6

-0.1

-2.7

-0.5

1.5

-3.2

2.1

-5.9

0.7

-0.7

-1.5

-1.2

0.2

-4.0

-0.7

-0.7

-0.8

Mean
waist

circum-
ference
change

(cm)

7.2

7.2

8.4

6.5

3.5

6.9

6.5

14.9

7.1

6.7

6.6

10.4

10.6

5.9

7.0

6.2

5.7

5.3

5.3

7.5

53

54

158

167

208

129

132

130

24

176

56

351

137

112

193

241

77

28

27

25

2478

SD of
change 

SD of
change 

Comparator

fig 3 | Mean difference in waist circumference at 12 months. sD=standard deviation

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j-2021-069719 on 30 M
ay 2022. D

ow
nloaded from

 

http://www.bmj.com/


RESEARCH

6 doi: 10.1136/bmj-2021-069719 | BMJ 2022;377:e069719 | the bmj

had lost weight in the past six months and were taking 
drugs that affected weight.

Meta-analysis
Overall, 27 trials were included in the primary meta-
analysis of weight change from baseline to 12 months. 
Three trials could not be included in the primary 
analysis as data on weight were only available at two 
and three years and not 12 months follow-up, but 
we included these trials in the secondary analyses 
of last follow-up and ≥24 months follow-up.26 44 50 
Four trials could not be included in the meta-analysis 
as they did not present data in a way that could be 
synthesised (ie, measures of dispersion).25 52 53 58 
The mean difference was −2.3 kg (95% confidence 
interval −3.0 to −1.6 kg, I2=88%, τ2=3.38; P<0.001) 
in favour of the intervention group (fig 2). We found 
no evidence of publication bias (see supplementary 
fig 1). Absolute weight change was −3.7 (SD 6.1) kg 
in the intervention group and −1.4 (SD 5.5) kg in the 
comparator group.

Supplementary file 2 provides a summary of the 
main subgroup analyses.

Weight change
The mean difference in weight change at the last 
follow-up was −1.9 kg (95% confidence interval −2.5 
to −1.3 kg, I2=81%, τ2=2.15; P<0.001). Absolute 
weight change was −3.2 (SD 6.4) kg in the intervention 
group and −1.2 (SD 6.0) kg in the comparator group 
(see supplementary figs 2 and 3).

At the 24 month follow-up the mean difference in 
weight change was −1.8 kg (−2.8 to −0.8 kg, I2=88%, 
τ2=3.13; P<0.001) (see supplementary fig 4). As the 
weight change data did not differ between the last 
follow-up and ≥24 months, we used the weight data 
from the last follow-up in subgroup analyses.

In subgroup analyses of type of interventionalist, 
differences were significant (P=0.005) between non-
medical practitioners, GPs, nurses, and other people 
who delivered interventions (see supplementary fig 2).

Participants who had ≥12 contacts during 
interventions lost significantly more weight than 
those with fewer contacts (see supplementary fig 6). 
The association remained after adjustment for type of 
interventionalist.

Waist circumference
The mean difference in waist circumference was −2.5 
cm (95% confidence interval −3.2 to −1.8 cm, I2=69%, 
τ2=1.73; P<0.001) in favour of the intervention at 12 
months (fig 3). Absolute changes were −3.7 cm (SD 7.8 
cm) in the intervention group and −1.3 cm (SD 7.3) in 
the comparator group.

Risk of bias
Risk of bias was considered to be low in 
nine trials,24   33- 35 39 41 47 55 56 unclear in 12  
trials,25  27-29  32  45  46  50-52  54  59  and high in 13  
trials23 26 30 31 36-38 44 48 49 53 57 58 (fig 4). No significant 
(P=0.65) differences were found in subgroup analyses 
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according to level of risk of bias from baseline to 12 
months (see supplementary fig 7).

discussion
Worldwide, governments are trying to find the 
most effective services to help people lose weight 
to improve the health of populations. We found 
weight management interventions delivered by 
primary care practitioners result in effective weight 
loss and reduction in waist circumference and these 
interventions should be considered part of the services 
offered to help people manage their weight. A greater 
number of contacts between patients and healthcare 
professionals led to more weight loss, and interventions 
should be designed to include at least 12 contacts 
(face-to-face or by telephone, or both). Evidence 
suggests that interventions delivered by non-medical 
practitioners were as effective as those delivered by 
GPs (both showed statistically significant weight loss). 
It is also possible that more contacts were made with 
non-medical interventionalists, which might partially 
explain this result, although the metaregression 
analysis suggested the effect remained after adjustment 
for type of interventionalist. Because most comparator 
groups had fewer contacts than intervention groups, it 
is not known whether the effects of the interventions 
are related to contact with interventionalists or to the 
content of the intervention itself.

Although we did not determine the costs of the 
programme, it is likely that interventions delivered 
by non-medical practitioners would be cheaper 
than GP and nurse led programmes.41 Most of the 
interventions delivered by non-medical practitioners 
involved endorsement and supervision from GPs 
(ie, a recommendation or checking in to see how 
patients were progressing), and these should be 
considered when implementing these types of 
weight management interventions in primary care 
settings. Our findings suggest that a combination 
of practitioners would be most effective because 
GPs might not have the time for 12 consultations to 
support weight management.

Although the 2.3 kg greater weight loss in the 
intervention group may seem modest, just 2-5% in 
weight loss is associated with improvements in systolic 
blood pressure and glucose and triglyceride levels.60 
The confidence intervals suggest a potential range of 
weight loss and that these interventions might not 
provide as much benefit to those with a higher BMI. 
Patients might not find an average weight loss of 3.7 kg 
attractive, as many would prefer to lose more weight; 
explaining to patients the benefits of small weight 
losses to health would be important.

strengths and limitations of this review
Our conclusions are based on a large sample of 
about 8000 participants, and 12 of these trials were 
published since 2018. It was occasionally difficult to 
distinguish who delivered the interventions and how 
they were implemented. We therefore made some 
assumptions at the screening stage about whether the 

interventionalists were primary care practitioners or 
if most of the interventions were delivered in primary 
care. These discussions were resolved by consensus. 
All included trials measured weight, and we excluded 
those that used self-reported data. Dropout rates are 
important in weight management interventions as 
those who do less well are less likely to be followed-up. 
We found that participants in trials with an attrition rate 
of 20% or more lost less weight and we are confident 
that those with high attrition rates have not inflated 
the results. Trials were mainly conducted in socially 
economic developed countries, so our findings might 
not be applicable to all countries. The meta-analyses 
showed statistically significant heterogeneity, and our 
prespecified subgroups analysis explained some, but 
not all, of the variance.

comparison with other studies
The mean difference of −2.3 kg in favour of the 
intervention group at 12 months is similar to the 
findings in the review by LeBlanc et al, who reported 
a reduction of −2.4 kg in participants who received 
a weight management intervention in a range of 
settings, including primary care, universities, and the 
community.11 61 This is important because the review 
by LeBlanc et al included interventions that were not 
exclusively conducted in primary care or by primary 
care practitioners. Trials conducted in university or 
hospital settings are not typically representative of 
primary care populations and are often more intensive 
than trials conducted in primary care as a result of 
less constraints on time. Thus, our review provides 
encouraging findings for the implementation of weight 
management interventions delivered in primary care. 
The findings are of a similar magnitude to those found 
in a trial by Ahern et al that tested primary care referral 
to a commercial programme, with a difference of −2.7 
kg (95% confidence interval −3.9 to −1.5 kg) reported 
at 12 month follow-up.62 The trial by Ahern et al also 
found a difference in waist circumference of −4.1 cm 
(95% confidence interval −5.5 to −2.3 cm) in favour 
of the intervention group at 12 months. Our finding 
was smaller at −2.5 cm (95% confidence interval −3.2 
to −1.8 cm). Some evidence suggests clinical benefits 
from a reduction of 3 cm in waist circumference, 
particularly in decreased glucose levels, and the 
intervention groups showed a 3.7 cm absolute change 
in waist circumference.63

Policy implications and conclusions
Weight management interventions delivered in primary 
care are effective and should be part of services offered 
to members of the public to help them manage weight. 
As about 39% of the world’s population is living with 
obesity, helping people to manage their weight is an 
enormous task.64 Primary care offers good reach into 
the community as the first point of contact in the 
healthcare system and the remit to provide whole 
person care across the life course.65 When developing 
weight management interventions, it is important to 
reflect on resource availability within primary care 
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settings to ensure patients’ needs can be met within 
existing healthcare systems.66

We did not examine the equity of interventions, but 
primary care interventions may offer an additional 
service and potentially help those who would not 
attend a programme delivered outside of primary care. 
Interventions should consist of 12 or more contacts, 
and these findings are based on a mixture of telephone 
and face-to-face sessions. Previous evidence suggests 
that GPs find it difficult to raise the issue of weight 
with patients and are pessimistic about the success of 
weight loss interventions.67 Therefore, interventions 
should be implemented with appropriate training for 
primary care practitioners so that they feel confident 
about helping patients to manage their weight.68

unanswered questions and future research
A range of effective interventions are available in primary 
care settings to help people manage their weight, but 
we found substantial heterogeneity. It was beyond the 
scope of this systematic review to examine the specific 
components of the interventions that may be associated 
with greater weight loss, but this could be investigated 
by future research. We do not know whether these 
interventions are universally suitable and will decrease 
or increase health inequalities. As the data are most likely 
collected in trials, an individual patient meta-analysis 
is now needed to explore characteristics or factors that 
might explain the variance. Most of the interventions 
excluded people prescribed drugs that affect weight 
gain, such as antipsychotics, glucocorticoids, and some 
antidepressants. This population might benefit from 
help with managing their weight owing to the side effects 
of these drug classes on weight gain, although we do not 
know whether the weight management interventions we 
investigated would be effective in this population.69
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